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Amendments to the Claims: 

This Listing of Claims will replace all prior versions and listings of claims in the 
application. 

Listin g of Claims 

1 . (Currently Amended) A method for sending Fibre Chaancld ata framcsthrough a Fibre 
Channel switch, the Fibre Channel switch comprising a plurality of small switches, the Fibre 
Channel data frames h aving a source and a destination, the destination being used for routing the 
FibreChannel data frame, c omprising: 

receiving the Fibre Channel data frame from the source at a first small switch; 

choosing a first virtual channel from a set of possible virtual channels, each virtual 
channel of the set of possible virtual channels being available for use with general data flow; 

add ^providing_i nfonnation in addition to the Fibre Channel dat a frame to identifying 
the first virtual channel to th e data ; and 

sending the Fibre Channel d ata frame and the additional i nformation identifying the first 

virtual channel from the first small switch to a second small switch. 

2. (Original) The method of claim 1 , wherein the Fibre Channel switch further comprises 
a processor connected to each of the plurality of small switches. 

3 . (Currently Amended) The method of claim 1 , wherein; 
tho data is a data fram e ; 

the additional i nformation identifying the first virtual channel is addod to included in a n 
inter-frame fill word; and 

the inter-frame fill word is sent from the first small switch to the second small switch 
prior to the Fibre Channel d ata frame. 

4. (Currently Amended) The method of claim 1 , wherein the Fibre Channel data frame 
has a priority level, each virtual channel has a priority level, and the priority levels of the Fibre 
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Channel data ft*me_and each virtual channel within the set of possible virtual channels is the 




5. (Currently Amended) The method of claim 1 , wherein the first virtual channel is 
chosen based on the source of the Fibre Chann el data frame. 

6. (Currently Amended) The method of claim I, wherein the first virtual channel is 
chosen based on the destination of the Fibre Chann el data frame. 

7. (Currently Amended) The method of claim 1 , wherein: 

the first small switch has a set of source ports capable of connecting to external devices; 

the FibreChannd.data frame i s received at the first small switch from the source through 
a first source port of the set of external ports; and 

the first virtual channel is chosen from the set of possible virtual channels based on the 
identity of the first source port, 

8. (Original) The method of claim 7, wherein: 

the number of virtual channels in the set of possible virtual channels is equal to or greater 
than the number of source ports in the set of source ports; 

each source port is associated with at least one virtual channel from the set of possible 
virtual channels; and 

thft first virtual channel is associated with the first source port. 

9. (Original) The method of claim 8, wherein each virtual channel is associated with no 
more than one source port. 

10. (Original) The method of claim 7, wherein: 

the number of virtual channels in the set of possible virtual channels is equal to the 
number of source ports in the set of source ports; 




same. 
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each source port is associated with one virtual channel from the set of possible virtual 
channels; and 

the first virtual channel is associated with the first source port. 

1 1 . (Currently Amended) The method of claim 7, further comprising storing the received 
Fibre Channel d ata frame i n a buffer associated with the first source porL 

12. (Currently Amended) The method of claim 1, further comprising: 
determining the destination of the Fibre Channel dat a frame ; 

retrieving an identity of a port from a routing table, the port identity being associated with 
the destination in the routing table; and 

wherein the Fibre Channel data frame and the additional i nformation identifying the first 
virtual channel is-are sent from the first small switch to the second small switch through the port. 

13. (Original) The method of claim 12, wherein: 

the Fibre Channel switch further comprises a processor connected to each of the plurality 
of small switches; and 

the processor sends at least one routing table entry to each of the plurality of small 
switches, each of the small switches storing the entry in the routing table, the entry comprising a 
destination and a port identity associated with the destination. 

14. (Currently Amended) The method of claim 1 further comprising: 

receiving the Fibre Channel data frame from the first small switch at the second small 

switch; 

choosing a second virtual channel from a set of possible virtual channels; 

addiag -providing information in addition to the origina l Fibre Channel data frame to 
identifying the second virtual channel to th e data ; and 

sending the Fibre Channel data frame and the additional i nformation identifying the 
second virtual channel from the second small switch to a third small switch. 



5 



PAGE 7/27 1 RCVD AT 9/1312005 6:14:22 PM [Eastern DayDght Time] * SVR:U$PTO£FXRF-6/24 1 DNIS:2738300 1 CS1D:8324462424 * DURATION (miMS):07-22 



09/13/2085 16:59 8324462424 



WONG CABELLO 



PAGE 08/27 



AppticationNo. 09/292,627 
Amendment Dated: September 13, 2005 
Reply to Office Action of June 13, 2005 

1 5. (Currently Amended) The method of claim 14, wherein each of the set of possible 
virtual channels has a respective buffer and further comprising storing the Fibre Channel data 
frame in the second small switch in a buffer associated with the first virtual channel. 

16. (Original) The method of claim 14, wherein the second virtual channel is chosen from 
the set of possible virtual channels based on the destination. 

17. (Currently Amended) Hie method of claim 14, wherein the data includes information 
identifying the destination, further comprising: 

determining an identity of the destination from the received Fibre Channel data_frame; 

and 

wherein choosing the second virtual channel comprises looking up the identity of the 
destination in a muting table, and choosing as the second virtual channel the virtual channel 
associated with the destination in the routing table. 

18. (Original) The method of claim 14, wherein: 

the Fibre Channel switch further comprises a processor connected to each of the plurality 

of small switches; and 

the processor sends at least one routing table entry to each of the plurality of small 
switches, each of the small switches storing the entry in the routing table, the entry comprising a 
destination and a virtual channel associated with the destination, 

19. (Currently Amended) The method of claim 14, further comprising: 
determining the destination of the Fibre Channel d ata frame: 

retrieving an identity of a port from a routing table, the port identity being associated with 
the destination in the routing table; and 

wherein the Fibre Channel d ata frame and the additional_ information identifying the 
second virtual channel is sent from the second small switch to the third small switch through the 
port 



6 



PAGE 8(27 1 RCVD AT 9/1312005 6:14:22 PM [Eastern Daylight Time]* SVR:IISPT0£FXRF-6I24 ' DN1S : 2733300 * C SID: 3324462424 1 DURATION (mm-ss):07-22 



89/13/2805 16:59 8324462424 



WONG CABELLO 



PAGE 



89/27 



Application No. 09/292,627 
Amendment Dated; September 13, 2005 
Reply to Office Action of June 13, 2005 

20. (Currently Amended) The method of claim 14, further comprising: 

receiving the Fibre Channel data frame from the second small switch at the third small 

switch; and 

sending the Fibre Channel data frame from the third small switch to the destination. 

21. (Currently Amended) The method of claim 20, further comprising storing iho Fibre 
Channel data framtin the third small switch in a buffer associated with the second virtual 
channel. 

22. (Currently Amended) The method of claim 20 7 further comprising: 
determining the destination of the Fibre Channel d at a frame : 

retrieving an identity of a port from a routing table, the port identity being associated wilh 
the destination in the routing table; and 

wherein the Fibre Channel data frame is sent from the third small switch to the 
destination through the identified port. 

23. (Currently Amended) A Fibre Channel small switch operable to receive and output 
Fibre Channel d ata frames u sing virtual channels, comprising: 

a plurality of ports i ncluding * a plurality of source ports capable of connecting to external 
device s, tho plurality of oourc e porto b e ing a oubo e t of tho plurality of ports ; 

a plurality of buffers, each buffer being associated with a respective virtual channel; 

a memory storin g an ide ntity of a virtual channel associated with e ach source port and 
available for general data flow: and 

logic operable to determine an identification of a destination of the Fibre Channel data 
frame and to determine an identification of a virtual channel available for general data flow on 
which to output received dat a; and in response to the small switch rece iving the Fibre Channel 
data frame through a first source port of the plurality of source ports, to retrieve a first virtual 
chann el ide ntifier identifying a first virtual channel associated with the first source port from the 
memory, to provide information in addition to the Fibre Channel data frame to identify the first 
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virtual channel and t o m ^ut the Fibre Channel data frame and the additional information 
identifying the first virtual channel . 

24. (Original) The ^e^^smalLsmtch of claim 23, wherein the identification of the 
virtual channel available for general data flow on which to output received data is determined 
based on the source of the data. 

25. (Currently Amended) The method-small switch of claim 23, wherein the 
identification of the virtual channel available tor general data flow on which to output rweived 
Fibre Channel data framesjs determined based on the destination of the Fjhrfi Channel data 
frame . 

26. (Cancelled) 

27. (Currently Amended) The small switch of claim 3623, the logiu fm lhai boing 
oporablo to, in response to tho small switch receiving th e data through a first oourco port of th e 
pl urality of source porta, retri e ve a first wrtual ohaim e l identifi e r identifying a whereii^ flip first 
virtual channel is.associated with the first source port from tho memory, add to th e data 
information identifying tho first virtual ohmnol, and output tho data and tho informatio n 
identifying tho fimt virtual channol . 

28. (Currently Amended) The small switch of claim 23, whereint he logic further b e ing 
operabl e to, in rooponso to tho small switch receiving tho data from another small cwitch, retriev e 
information identifying a first virtual channel identifier is obtained from a routing labl o r add to 
the data tho information identifying tho first virtual channol, and output the data and th e 
information identifying tho first virtual chann e l 

29. (Currently Amended) The small switch of claim 28, wherein the first virtual channel 
is associated with a destination of the Fibre Channel d ata frame* 
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30. rCiirrent.1v Amended! T he small switch of claim 28, wherein: 
■ tfao data io a data fram e ; 

the additional information identifying the fust virtual channel is added^e-ingluded in an 

inter-frame fill word; and 

the inter-frame fill word is output preceding the output of the Fibre Channel data frame. 

31. (Currently Amended) The small switch of claim 23, the logic further being operable 
to, in response to receiving the Fibre Channel d ata frame and determining the identification of a 
virtual channel used with the received Fibre Channel dat a frame, storing the Fibre Channel data 
frame in a buffer associated with the virtual channel. 

32. (Currently Amended) A method for processing a Fibre Channel data frame at a small 
Fibre Channel switch, the small Fibre Channel switch having a plurality of ports, comprising: 

receiving the Fibre Channel d ata frame through a first one of the plurality of ports; 

determining a virtual channel of a plurality of virtual channels available for general data 
flow on which the Fibre Channel d ata frame was received; and 

storing the Fibre Channel d ata frame in one of a plurality of buffers, the buffer being 
associated with the virtual channel on which the Fibre Channel d ata frame was received;? 

determining an identity of a destination of the Fib re Channel data frame: 

determining which port to output the Fibre Channel data frame through: 

determining an identity of a virtual channel to output the Fibre Ch annel data frame on; 

providing information in addition to the original Fibre Chan nel data frame that identifies 

the virtual channel on which the Fibre Channel data frame is output: and 

outputting the Fibre Channel data frame and the additional information through the 

determined port. 

33. (Original) The method of claim 32, wherein the small Fibre Channel switch is within 
a larger Fibre Channel switch, the larger Fibre Channel switch comprising a plurality of small 
Fibre Channel switches. 
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34. (Original) The method of claim 33, wherein the larger Fibre Channel switch further 
comprises a processor connected to each of the plurality of small Fibre Channel switches. 

35. (Currently Amended) The method of claim 32, wherein the buffer is further 
associated with the port through which the Fibre Channel d ata frame was received. 

36. (Currently Amended) The method of claim 32, wherein determining the identity of 
the virtual channel used to sett4 outt>ut t he Fibre ChanneL data frame comprises retrieving Lhe 
identity of the virtual channel from an inter-frame fill word received by the small Fibre Channel 
switch prior to receiving the Fibre Channel d ata frame. 

37. (Cancelled) 

38. (Currently Amended) The method of claim £W2, wherein the identity of lhc virtual 
channel to output the F frre Channel data frame on is determined based on the source of the Fibre 
Channel dat a frame, 

39. (Currently Amended) The method of claim W32, wherein the identity of the virtual 
channel to output the Fibre Channel data frame on is determined based on the destination of the 
Fibre Channel dat a frame . 

40. (Currently Amended) The method of claim 3?32> wherein determining through which 
port to output the Fibre Channel d ata frame comprises retrieving the identity of the port 
associated with the identity of the destination of the Fibre Channel d ata frame from a routing 
table stored in a memory of the small switch- 

41 . (Currently Amended) The method of claim 3?32, wherein determining the identity of 
the virtual channel to output the Fibre Channel data frame on comprises retrieving the identity of 

10 

PAGE 12/27 * RCVD AT 9/13/2005 6:14:22 PM [Eastern Daylight Time] * SVRUSPTO-EFXRF-6/24 1 DNIS:27383(M ' CSID:8324462424 * [MIRATION (mnvss):07-22 



09/13/2805 16:59 8324462424 



WONG CABELLO 



PAGE 13/27 



Application No, 09/292,627 
Amendment Dated: September 13, 2005 
Reply to Office Action of June 13, 2005 

the virtual channel associated with the identity of the destination of the Fibre Channel data frame 
from a routing table stored in a memory of the small switch. 

42. (Original) The method of claim 41, wherein the small Fibre Channel switch is within 
a larger Fibre Channel switch, the larger Fibre Channel switch comprising a plurality of small 
Fibre Channel switches. 

43. (Original) The method of claim 42, wherein the larger Fibre Channel switch further 
comprises a processor connected to each of the plurality of small Fibre Channel switches. 

44. (Original) The method of claim 43, further comprising: 

sending a routing table entry from the processor to the small Fibre Channel switch, the 
entry comprising the destination and a virtual channel identity associated with the destination; 
and 

storing the routing table entry in the routing table stored in the memory of the small Fibre 
Channel switch. 

45. (Currently Amended) The method of claim 37, wherein: 



Channel data frame is output comprises addine -including t he identity of the virtual channel to an 
inter-frame fill word associated with the Fibre Channel d ata frame; and 

outputting the Fibre Channel data frame and the fi4ded -additional i nformation through the 
determined port comprises outputting the inter-frame fill word and then outputting the fibre 
Channel d ata frame. 

46. (Currently Amended) A Fibre Channel switch operable to receive and output Fibre 
Channel d ata frames u sing virtual channels, comprising: 

a plurality of small switches, each small switch comprising: 
a memory; and 
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a plurality ports includ ing a plurality of exter nal ports for connection to 
external devices and t a plurality of internal ports capablo of connecting for connection t o other 
small switche s, the plurality of intornal porta being a cuboct oftho plurality of ports ; 

a plurality of buffers, each buffer being associated with a respective virtual 

channel; 

a memory storing an identity of a virtual channel associated with cadi somo e 
external p ort and available for general data flow; and 

logic operable to determine an identification of a destination of the Fibre Channel 
data frame and to determine an identification of a virtual channel on which to output received 
Fibre, Channel dat a frame: and 

a processor connected to each of the plurality of small switches; 
wherein each small switch is connected to a subset of the plurality of small switches via 
internal port&HHid 

wboroin at least a oubo e t of th e plurality of small Gwitoh e s aro each connootablo to on 

external dovioo via external ports which compriGo a subs e t of th e plurality of pom . 

47. (Original) The small switch of claim 46, wherein the processor sends at least one 
routing table entry to each of the plurality of small switches, each of the small switches storing 
the entry in the routing table, the entry comprising a destination and a virtual channel associated 
with the destination. 

48. (Currently Amended) The method of claim 46, wherein the identification of the 
virtual channel available for general data flow on which to output received Fibre Channel data 
frame is determined based on the source of the Fibre Channel data frame, 

49. (Currently Amended) The method of claim 46, wherein the identification of the 
virtual channel available for general data flow on which to output received Fibre Channel data 
frame is determined based on the destination of the Fibre Channel data frame. 
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50. (New) A Fibre Channel switch operable to receive and output Fibre Channel data 
frames using virtual channels, the switch comprising: 

a plurality of ports including a plurality of source ports for coupling lu external devices to 
receive Fibre Channel data frames from the external devices; 

a plurality of buffers, each buffer being associated with a respective virtual channel; and 
logic operable to determine an identification of a destination of the Fibre Chaiuicl data 
frames for routing purposes based on the destination addres$ of the Fibre Channel data frame, to 
determine an identification of a virtual channel available for general data flow on which to 
output received Fibre Channel data frames, the determination of the virtual channel based on the 
source port receiving the Fibre Channel data frames, and to direct the received Fibre Channel 
data frame to the buffer associated with the identified virtual channel. 

5 1 . (New) The switch of claim 50, further comprising: 

a memory storing an identity of the virtual channel associated with each source port and 
available for general data flows. 

52. (New) The switch of claim 50, wherein the plurality of ports further includes a 
plurality of output ports for outputting Fibre Channel data frames, 

wherein each buffer is further associated with an output port so that the plurality of 
buffers is organized with buffers for each virtual channel being associated with each output port, 
and 

wherein the logic directs the received Fibre Channel data frame to a buffer associated 
with the identified virtual channel and with the output port, which is determined based on an 
output port routing determination from the identified destination of the Fibre Channel data frame. 

53. (New) The switch of claim 52, wherein the logic includes a routing table for each 
source port and wherein the routing table indicates the virtual channel and output port for the 
Fibre Channel data frame. 
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54. (New) A Fibre Channel switch for switching Fibre Channel data frames, the switch 

comprising: 

a first small Fibre Channel switch; and 

a second small Fibre Channel switch coupled to the first small Fibre Channel switch, 
wherein each small Fibre Channel switch includes: 

a plurality of ports including a plurality of external ports for coupling to external 
devices and a plurality of internal ports for connection to a small Fibre Channel switch; 

a plurality of buffers, each buffer associated with a respective virtual channel; 

and 

logic operable to determine an identification of a destination of a Fibre Channel 
data frame for routing purposes based on the destination address of the Fibre Channel data frame 
and to determine an identification of a virtual channel available for general data flow to apply u> 
received Fibre Channel data frames, wherein the identification of the virtual channel can be done 
by one of at least two bases, and 

wherein the first small Fibre Channel switch uses a first basis Lo identify the 
virtual channel and the second small Fibre Channel switch uses a second, different basis to 
identify the virtual channel 

55. (New) The switch of claim 54, wherein the first basis to identify the virtual channel 
utilizes the external port which receives the Fibre Channel data frame; and 

wherein the second basis to identity the virtual channel utilizes the external puii which 
transmits the Fibre Channel data frame. 

56. (New) The switch of claim 54, wherein each buffer is further associated with an 
external port so that the plurality of buffers is organized with buffers for each virtual channel 
being associated with each external port, and 

wherein the logic directs the received Fibre Channel data frame to a buffer associated 
with the identified virtual channel and with the output external port, which is determined based 
on an output port routing determination from the identified destination of the Fibre Channel data 
frame. 

14 

PAGE 16/27 1 RCVD AT 9/13/2005 6:14:22 PM [Eastern Daylight Time] 1 SVR:USPTO-EFXRF-6/24 * DN1S:2738300 1 CSID:8324462424 * DURATION (mn>ss):07-22 



09/13/2005 IB: 59 8324462424 WONG CABELLO PAGE 17/27 

Application No. 09/292,627 
Amendment Dated: September 13, 2005 
Reply to Office Action of June 13> 7.005 

57. (New) The switch of claim 56, wherein the logic includes a routing table for each 
external port and wherein the routing table indicates the virtual channel and output port for the 
Fibre Channel data frame. 
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